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PEOBLEMS AND SOLUTIONS 99 

Solution by Elijah Swift, University of Vermont. 
The equation, x 15 — 1 = 0, has for its roots 

where k = 1, 2, 3, • • •, 15; r k ~\ — = 2 cos ( -r-=- J . If, then, we divide out 

Tk \ 15 / 

all the roots that are not primitive, leaving only r u r 2> n, r 7 , r 8 , »"ii, ?*i3, ?*i4, and, 

noting that ru = — , ri 3 = — , rn = — , r 8 = ~~ , then reduce this equation by the 

° n rv r 4 r 7 ^ 

usual method for a reciprocal equation, we shall have the desired equation. This 
gives us a; 4 — x 3 — 4a: 2 + 4x + 1 = 0. 

In a similar manner we can form the equation whose roots are all distinct 

values of 2 cos ( — j , where k takes on all integral values, prime to n between 

and including 1 and n — 1. 

Also solved by A. M. Harding and the Proposer. 

419. Proposed by GEOBGE A. OSBOBNE, Massachusetts Institute of Technology. 

Show that 

l 8 + 2 6 + 3 5 + • • • + » 6 + l 7 + 2 7 + 3 7 + • • • + n 1 = 2(1 + 2 + 3 + • • • + n)K 

Solution by Elmeb Schuyler, Brooklyn, N. Y. 
By induction we must show that 

l 6 + 2 8 + 3 6 + h n 6 + (n + l) 6 + l 7 + 2 7 + 3 7 + • • • + n 7 

(A) 

+ (n+ 1) 7 = 2(1 + 2 + 3 + • • • + n + (n + l)) 4 

Starting with the right member of (^4), we have 
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2(1 + 2 + 3 + • • • + n + n + l) 4 

+ 4{^ L ^}(.+ l)3+(.+ l) 4 ] 

= 2(1 + 2 + 3 + \-nY+ (n+ l) 4 (n 3 + 3rc 2 + An + 2) 

= 2(1 + 2 + 3 + h nf + (n + l) 6 (n 2 + 2n + 2) 

= 2(1 + 2 + 3 + • • • + nf + (n + If + (n + l) 7 , 

which, if the given equation holds, reduces to 

l 6 + 2 6 + 3 6 + • • • n 6 + (n + l) 6 + l 7 + 2 7 + 3 7 + • • • n 7 + (n + l) 7 , 

and this is the left member of (A). Hence the induction is established. 

Also solved by George Y. Sosnow, Walter C. Eells, J. L. Riley, Clifford N. Mills, 
James A. Bttllard, Elbert H. Clarke, A. M. Harding, R. M. Mathews, B. F. Yannet, 
Elijah Swift, and S. A. Joffe. 



